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£ Ztib (DMmyimiz J: »J Jg&ft JftBS *tT!S*J&& b fclgfttt 4r >f * 
[0 0 13] 

4^^7-2 2 10 1 7*4**T?I4. *ME5ailfe*ft*t*--f*ilC#A 

[0 0 14] 

b «(: e» ft S Xfi] 

bfc^tc, 3SC1SM(8 0 0 — 1 1 0 OT^-eaMt^H&TMd&S-rs^&i:, ^ 
[0 0 15] 

»)©#tt&JBv**;ii:icjEfc*. flas&SSt&^A billet « r. iiici viNMbd 
tlfci^S'tt^W^Ktt, (1800 — 100 oA©ft«neSffl*'y h 

**i?ft©tmstfflijft3ftTv*&. «*©tttttt*i*wi*#*&ft ! R»"e 
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&Kfl8#y-fe«y l/--tf-CD*lC«k Uplift S*lfc©h|s3«l©^«H;:&S 

[0 0 17] 

£Hg*f LTSglHS&BScSbTT F T©^^«£7£j&-tS©«EilT*&.&„ -tfe 
fc*>, -hlBl/— !fJfcS:^*fbfc^T*%, ^©TFT©#ttH:, ^ — P-flMftK 

l t% tt^Tc^ic «fc sis A4t ©©.-ejgfS b i: « t Aj i?m<D%k^m%imW)m 

[0 0 18] 

±fB4tia¥7- 2 2 10 1 7-^^T*tt, fitSK7E*&#SS^-f^Ktc^AU 

fcNciufre) *>©-??, i/-- ?-Mt*fcj:£:&iii£+#ic3i£ffit-ici±«bT^.& 
o i^j|#i©j£j$£+:9-K:«wt-6©#i§b<, «n©aMwet* 

, 3©ie>fc:&&£;a^5©ttBSiT-s>5„ 

[0 0 19] 

•?3T% ^©«w©B6!;«, ±j*©Kfflj^^/»9ib, mmtiffizi2-tzmm± 

££4M£fJ^g©§«g;fr& r t{c&S„ 
[0 0 2 0] 
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i: %> * S r i: £ # U £ b T v * 5 . 
[0 0 2 1] 

**ife_t#OI«ffi"rr4:-e. «fc y WftKTfi&-ttK:«*ifelSft 

^K-eiSfijitSftfitjha-fte. i©j:^«t«/ha#*ftflttie(**Sft'ib 

[0 0 2 2] 
[0 0 2 3] 

T»*Sn*l»Ulb9>S?X*<D«ISl»##il*ai { , «£#£J£iRbT2~3te® 

8NR b, *ti £ #f££ffifitt® Jft£-0» b TlSSHfc $ *i* fe «> 

[0 0 2 4] 
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*an9®2rtttf, #^7- 22101 7 nr4kmizmm,o%&t.gitez><?>^ 

7£©j£T-&5. ffc*)*., #gg¥7-2 2 10 1 7f^S©*ST*H «7fi* 
[0 0 2 5] 

[0 0 2 6] 

JtiBM«7GiRtf Ssitl a *i fc*K_Llc, # lifter >f fiiR £ 7£J&-r S >!r 

>r-fSliR(c*fLT, aft3fe&J8WU a &ClNMSa***2ltftXSi:«:^fc< 
[0 0 2 7] 

<r-f*RlftT©Ti6«:*i*bTfiy, ^-^3- hRfe£®ilBMfcWgJfta*iT 

^m©TM«fe yiBKSitftWA-rftrJiKia:** 1 . r©±e>(cbT=fciiMtgu t 
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[0 0 2 8] 

tc ssin s *i -s mqktgik® s k <fc o t mm s *i s £ t. & mm. t l t v * £ . 

[0 0 2 9] 

Aft**) *iaicfe£«# 

*i«±fclS*j*ft#3!fTba:v*. KAJ&AKftlsT&K&ilJETGS® 

##ASt««ffl*fl-£S::3> h> n -Jl T£ S©TS) »J, z.ft&&ftmizt.^Z*$S. 
[0 0 3 0] 

«*®{C^»3*lS«!«7C^©*tt, gffiiggt* 1X10 12 ~ 1X10 13 atoms 
[0 0 3 1] 
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1X1 0 12 ~1 X 1 0 13 a t oms/cm 2 t?$§rt#l^H» s 1 X 1 0 12 
a t o m s / c m 2 «fc »; %M&rag©^;&t!&#^fctt 
r?>4V>. Sfc, Ixi0 13 atoms/cm 2 <ttjti#ttntf, 
$tl««gaW©^^^^^(2 0~6 0 nm ; T FT!:fcft§t7SM 

[0 0 3 2] 

fc**)©4r*aH!t±ttK#*S¥ffitt*ifi*Jt*tl 0~5 0%T'$5^ti&# 
[0 0 3 3] 

^)©¥ffii$fcffi«ttau o~5 0%^&&ci£:#M£Lv^ --rfcfctK *g.Hfl: 

StlfeM«ilbT«, 9 0 — 5 0%©®«JfcT*&.S;ii:#M;i; bVV CItl&M:, 
[0 0 3 4] 

fcfc. #Hf7-221017^iH, *^^{Cfe»5 9 0-5 0%*Sg>ft 
Lfc^i!iBI&«3&£Ufc£tt©IK£»a&m*-f, £*i##?BH!©-^©a&S=r 

-is&^-r. H5 tc, ;i ©«©«&£&.&, *58^#e>#iiifcicj:y#fe7 : -*- 

ICT F T ©?gttli« fcLTMLfeg^CTFT ©«#»*^i&«T'fe S . T F 
T ©«#3fr*#»g», &AK1K*<Z>lii*Uttf ft 1 0 % t 5 0 % Sr^i: LT 
;k £ < o T ^ & ;i tffcfr £ „ B«Jfc# o % Gfe£K:|8»fc 3 *i fc^ffi) T*3a 
3tfig«-?:fl-5©lCjt^T, mmSttfl 0-50 %0D^«i: t TMiWt^** 5 

. *fe» 5 0%iy#SS««tf#<46t, 

£&*£<tt#tt*9lfr&0<<&TUTVt«. r©5 0%j:U*i&«SfflfH 9ft 
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[0 0 3 5] 
[0 0 3 6] 

[0 0 3 7] 
[0 0 3 8] 

(*jgfiffc$wJc) l & t a ^ t * . ^.(d t. goft^mmm^ 
nzmi (A),(B)ca%-r. 07(a),(b)», v^ae^tctt, #c 

3 © « ©M * <Z)#ft J: 3 fe* S S T98lo T * K i: 
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SSAftf(«® Aff fttf Atl 5: &Bfc b fc=R«tT% #AK««£ « t£Aft f 
Tt^tfitfltfcw-r. -Tfcfr*., RMalSAftftttmcijl&ftfeffiv^ajtstf 

[0 0 3 9] 

iibT^s,, 

[0 0 4 0] 

Sft©l&, *®ftSAfcM«C£tt«ffl*®iliFAtt&fc*3 <»*t*il:#ia! 
^rT^T'&S. Hft&lcW:, *<DlSAfl:ft(«tt* 5 #m£rFG> 
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$ -ft £ let*, -€•©«* ©iSSH^S £#f»BS b 9 > * ©*■ * * /HHtf ©tf-f X 

*l 5 T F T mWC 33 tf -5 If £ -3 * *Wtre « « ft tC & £ . 
[0 0 4 1] 

[0 0 4 2] 
[0 0 4 3] 

[0 0 4 4] 

R£MvtS££7*. tt«»ft*y h9-*«»©A»fcfS**»t:%o#, 
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(DfcmmmKMLT. mm7tm^Mhxm^t^-&r^-(mm<D^mmmit. 
2bz>mzmnsX*i%<gtit-?z 0 0 6ic, ^mmm^mz^^mt-. sow© 

wmmz. i£xm- mta&mmmmx 5x10 12 atoms/cm 2 ) tc^-fe-e 

[0 0 4 5] 

V>fc£g©inft&&a&©*B^£»»bfc*©T-&S. n.&3 O/tmSrS^.5 
#S (c* 11 *>*x So H7(B)tt**?ig^i OM^-%esco^ft3S 

T -f »IK £ J8 v % i: £ (Diam^M^. © >r -f igK © £ ffi^ b t=. % © T* & £ 

■5©«EltT-&5 < , TEM(Si@M«^«S^)lC±S«^T*lil~2 /imgSf 
&ofc. ^©jtj-yjb^tfcjb^.keilC, 07 (A)t07 (B){C^-T^gt^S 

ot^l.. ^©fWE- K*^U«lfc-5b^v%ffl^7K^S3~51R^-%i:vO 

rulers. ySimmmtf* r©b^v%ffl«T©»^tcii. ^a^©%^^e 

r©b£^«J2U:©#^fci:, UM,m<Dn£.®mi>m>bx^<ft2>tf 

[0 0 4 6] 

m©*£fifl:fa(#Mi£'tOic. #MifC>!r>f ^K4»tc-rT*{c>i *;i/*UST-&SfcbTfc 
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[0 0 4 7] 
[0 0 4 8] 
[0 0 4 9] 

TK^&^-r-S^R^^^K^ffl^. -?-(DJKtp©*»?gStt, 3 ;!i^^•%JeU:T- 
[0 0 5 0] 
[0 0 5 1] 

H&MK4 o ox:j«T©:7^xvcvDffi£S^€>:i£:#S:i:Lv^ iin^MS4 o 

[0 0 5 2] 
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[0 0 5 3] 

[0 0 5 4] 
[0 0 5 5] 

TC75M5 7 0T;a>£BiCtt£b£:£&t:'l9tt£b'rv*S. 

[0 0 5 6] 
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HamtHiMU&tLTte. 5 2 0TCjb^5 7 0 V(Z>mm-ff&.*>i&LT VS. 
[0 0 5 7] 

[0 0 5 8] 

3t, *|C*«IBICteW*»3lfe«#XS(*2«e»XS)ICoV^T-e***i«, - 

LfetfoT. ;«M!KEtf*»3feilMf©§ratt#«K:*ST?, #&e««#*SA 
ft««©lt»ttfcfi*bTie*fl:s*i*fc#K^ &Aff:fitt©7fi©ISM£tf9e*> 

tt©ttJ|l & * £ < *fc 5 Z. £. tc & . 
[0 0 5 9] 

~4 5 0m J/cm 2 i:3&S«gHftTBg*f$:ff ^rfcfcWBtfcbTH*. 
[0 0 6 0] 
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ICjtfLT, -fciEb— if-^CD^tS^^^^f-^S*^ 00~4 50mJ/cm 2 t 
[0 0 6 1] 

m J / c m 2 J: »J fe * $ W *l li , ISAftfftt K fe V * T«^7t* IC «fc »J ft £ *l fcfct 

[0 0 6 2] 
[0 0 6 3] 

*«WK:fifMTfSS*§MIE7C*©MfcbTM:» Ni,Co,Pd,Pt,Cu,A 
g,Au,In,Sn,Al,S b €>31fc£4xfc-«£fcl± : »f8:WS 
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"T^ofe^-?;!/ Nilt 2o©SifcT?, i/WJ K(N i S i 2 )£ 

gtsr-fmrnf-fv^y Fmm£ftmzm®.hfc*><Dx*$>z>. u*^> Nisi 2 

*S^SSfc5.4 3 0 AlC#SlCiE^ffi£fiFO, > iot, ±.8BNiSi 2 Ji, 
[0 0 6 4] 

[0 0 6 5] 

> 6 o ovmm<DtoMMmzfto-%mtfm%iT*2b2> < , r©<j:e>£-r satiety 
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[0 0 6 6] 

[2SfE<Z>§fe&g<Z)^ffi] 

[0 0 6 7] 
IB 1 <D*1K<Z>«») 

jBbxv**. r©S8Ji»»'efp|iia*i*TFTti. 7^^hy?^a®« 

M7^r>f U ^xSSOW^IglifflBTFT&fllCfcoTSlWSrfT^- 

LO 0 6 8] 

z.©*ngjfi»iBT?|g3t^rsr^^-f ^ h y ^xa«_to)a^TFTOD^ffi 

Bfc. fHRXSlCftoT. 01 (A),(B),(C),(D),(E)CDlH^-r o fcfc. ^ 
BKIlt, ±Er?f-f^Vh«*^SH frf^cZ)J:e>JC®C+^M«-fc^TFT 
T*«J«a*lS^ i<Z>*H6Jg»©Hl (^tXgtli, 3ffX4?501 2fi0T 
FTlCffifcbTV^o 
[0 0 6 9] 

B2(A),(B) f (C),(D),(E),(F)K:, HllCfi»fitti©-TFT 
[0 0 7 0] 

*t\ 0 2(A)tc^*r<te)jc. #9***1 o utc «*.a:*^y#y>y 

SlCioTfS 3 0 0 — 5 0 0 nmaSCDBMb*->f*^&35;ST«Kl 0 2 
^-T^o ZL©afli<r>f*R*&a*T*IRl 0 214. ^7XSil0 1*?>CT 

0~6 0 nnu m?L\i 3 0 n m0)Kffi( I ffl) 0>#Sg^T>f S( a - S i)Rl 0 3 
^^lf^ 0 i©t*©**jD»»Ktt4 0 0TCBlT % C**ifc*a*b<. 3 
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©*WItH 3 0 0"C£Lfc. CVDlgilLtliWf«Sffl^7 
XvCVDgtSMW S i H 4 #XfcH 2 #X$:*m:tf:*lClBV>fc„ tl/T, R 
FAC-COA^-^SS: 1 0~1 0 0 mW/c m 2 (flAtf 8 0mW/cm 2 )tt«) 

m*>nr~i¥£k'g.>r-<mmi o smwikmnmi^ 1 o~i 5 0g^%)T*j&ofc 

o 

[0 0 7 1] 

?*IC, #|§g>r-<fiii(a-S 0 3it®_h(C. 1 0 4 ©^SSsJlI 

Srfr^. 309— y>r;n o 4 ©S&a^itH*, — y ^r^5:il*LjfeMS#liS^ 
>f*(a-S 0 3±lC#j$U XfcT^--lC«ty^?RS:a«l O l_hlCi£- 

Mt^-y^l/fciBW itgEi: bTtt^^t / -M:fflv\ t§?gtp©— y^r;i/igSW: 
lppmi:45J:^iafe. 3©J:5tCLT^*£*lfc#^«^r-fiit(a- S i) 
mi 0 3 3m±.<D-V>T)\<mm^ ^itS3tX^«f(TRXRF)^{C«fcy?fl!l 
5fe-f<&i:, 5X10 12 atoms/cm 2 iSf*ofe. ftT, 3tlS:^?Stt# 

$e>lC ^1?, #S»-?r-f^(a- S 0 3CD^S{fcS:fTofc„ * 

tttfiicfcfc, ^i^^y^©in^ai:bT, 4 5 0~5 2 0rtl~2ltS©r 
--JH&mZ^K m2XTV?(DMM9l!>m£.LTl3.. 5 2 0~5 7 0rt2~ 
8^ra©T--^a?: i f?e)o 3©gllJIS67£J&T*fcj:, 0 O^CICT 

lCj3V>T, #H«>r-fgi(a-S i)RlO 3 ©*®tC^JnStlfc-^>5r;H 0 4 
[0 0 7 2] 

LfrU ^S^^-f^Ca-S i)Kl 0 3 Sr^ti^^b-t^fctoicli, MiEn 
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JMtM^a*Sfibfc:iKJ»£:>&^>TV'>-5,, Attfttcte, H7 (B)ic^-t<fce>&5[KJa 

ofc, M^tS4xfcM^icfet-tS«^©^SiS©¥^#tt. 1-1.5 
[0 0 7 3] 

02(B)ic^-r<te){c, lz-if-jti o 5*m&i-tz>z.£x*>r>(mmi- 

0 3 5:^P>lCigffiftS-Br, Mltt^iil 0 3 a?:f 5. d©i:£©l/— !F- 
3fc£LTte, Xe C 1 X=*£/V I/— if- 3 0 8 n m, A;i/^.*|4 0 n s e c ) 
£fflV%fc„ r©l/-if-^©M«^#tt. M£fB#(C»g£ 2 0 0-4 5 0TC(M 
X.«4 0 OTOlCflDg&U I*^-*S2 0 0—4 5 OmJ/cm 2 (Mxtf3 5 
0mJ/cm 2 )-eRglfbfco tf-^-^-fXtt, MlOlSIT', 15 0mmX 

1 mnKDS^^fcs&S i-^lC^aStlTfcU, ^K^faC** bT^tt#ftlC 0 

O-jSfcfc^T, ff-2 OEFC5l^-if-RgW^4?fctiSri:lc«:S„ r©l/— if- 
[0 0 7 4] 

7*IC, 02(C)lC^-t«fcdtC. »Btt<!r>fJ*g!l 0 3 a _hlC, KfltfrW jRKS 
fcttfifc*-r*K*<Dl«»ttl*itfe**U ;^-->yLtvx9 l 0 6 £j£ 
r©^llli6^fiUcfcv^Ttt, vx?10 6tltlt gg-ffc^>f*KS: 
JgVV TEOS(fh7 - X h*cis • Urns h • i^U^- KTetra Ethoxy Ortho S 
ilicate)) fciRiftiiU tiilitiJCRF^XYCVDffit'^.JISbfe. V 
X? 1 0 6©^3te, 10 0nm~4 0 0nm , r'fe5It« ( IiL<. 3.©*SS 
7£JlT?», ±B*fl;<r'f3M!t©ffSft 1 5 0 nmtbfc. r©i:g«)^ffi5:*S 
-h*J:';jlSi:, @l(A)fflJ:^(:, SeStt^-f SUE 1 0 3 a (D-g|S#v;* ? 1 
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[0 0 7 5] 

ZKDftMT'. H2(C)(Cat-r*e>iC lfil0 1±#iy;>10 7S: 

±m\^^y K-tr^y-r*. r©iiS(DU>i o 7© F-tr>^#^tTii 

, i)D5S«ffiS: 5-1 OkVtl, K-X1&5X 1 0 15 ~1 X 1 0 16 cm" 2 iL 
fc„ rfiDXglCfctJ, ||ffiLTV^5>^©Sggtt^>f^]Kl 0 3 atCU>#*£A 

1 0 6CJ:oT*fcftT^***©igStt$->f*Kl 0 3 alC«, U>t*K-tT 
r<Z>££<D#JS£, at*±# J: 01(A)«)J:9«i 
£&oTV\«. W, ftOXSCDHl (B)Tftt, t©TFT*?f*J:, V** 1 

0 eicafctlfeM^O^r-figlKl 03 at, 'Jy^aftfeHtl 0 3 bt<39 

tlSTFTSffiifl o 8tt, rfflgfgt-livxi' 1 0 6 ic^tcBfctifc^ffi 
[0 0 7 6] 

rottflTC. rtv*^ffitt#HST, M^«S^#H^,tcT5 8 o~ 

it, -fltbt, 6 o ontcT i 2f%m<z>tommm*fi^r~. z.<DMmmmizi$ 

^T, ^SS^T>f*M^l 0 3 bt|i© U lifter -fSiMl 0 3 atptCSEffiCl/ 

tc— 0 4 £§|£«1tS,, *§irffi<?r>f 3RK 1 0 3 a 0>fH«K:;J3 

— y4r/i/SMMF*Mfc<l£ift'r&. i«Dfc*©*»©liffttt*--f*IIi 0 3a 
&-f*>K*##fi&(S IMS)Ci*JIgbfetr55X 

1 0 16 a t oms/cm^SCiffi^tV^. t>^*lC, JilHXStEf©^ 
A&ST'TMl 0 3 a©!**— y$-/I/*Ktt5 x 10 17 ~ 1X10 18 atoms 

[0 0 7 7] 

> h£LTtt, Tlffl^r^fiii o 3 2:-f-g'fC:B#M£®&« l : l 0/t97r- 

[0 0 7 8] 
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, _hiBX@JC.fcy, HI (B)lC^"tJ:-5^iBfiT% W<kt)l 0 3affl««?: 
[0 0 7 9] 

#ClC. 01 (E){C^-t«te>tC. _hlS©«'tt«^i:*Si^S'ffi'ir>f^Ml 0 8 5: 
g-J> ±e>tCP$ 2 0—1 5 0 nmCltlil 0 0 nm)<D&ik>r J h 
SSSKl 0 9 i: Ut^lt S„ irt'H TEOS(rh5 • xh#$/ • 
j/ij^-- |> (Tetra Ethoxy Ortho Si 1 icate)) U WtMt t. fetCS^MS 

1 5 0 — 6 0 OTC($3 : SL<fct3 0 0—4 5 0X))f> RF^XvCVDffit'^ 
MMnisT. ±mWtft*r-(mm%:1&J&^t~. ±gBTEOS£iR*efi_LT 

5:3 5 0 — 6 0 0 1C L < li4 0 0 — 5 5 0 "C) £ VX±9&&lt>rJ MWk*m- 

XA 0 0—6 0 OtT 1—4 ^racDT — — ;i/5:^?o fe„ 
[0 0 8 0] 

5l£ig_^T, #'J >yfttCioT, f34 0 0~8 0 0 nm(MAa, 

S: bT> 3t®lCggfl_4Wfl 1 1 -_©^!_t#, 02(E)lCffi 

its. >f-h«@i iott, ^wwictt^ 1 - WN'x^^&i^BtiiffcuTEy 

. C_©:fK1-t5:¥Ml${C|_&--, H 1 (D)(Cz5"t":RffiU-.&oTV^-2>„ JifB^ffi^E-ffc 
ft, S5t*U~ 5%^£*ifcx^]y:yyy n-;i/^^#T*fTVV **K — 
mr*2 2 0 V_,T*S_fc£_tJf> ^©^®T-l«piS#fiFbT^T$1±S„ #e>*lfc 
Ifttl 1 1 1 fflf S tt 2 0 0 n mt'feS. fcfc, -1 ©^ffc^W 1 1 1 tt. *&© 
>f^-> K-fcf>yX;gfC;!5^T, t7t«v h -5 £:&£© 
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[0 0 8 1] 

1 l l£vx*i;LT. ?SffifI^lc7f:^(U»S:ftA^-S 0 K-tf>^#xi: 
bt, 7*^70(PH 3 )?:ffiK JWS«E5:60~90kV(iiB80kV 
K 1X1 0 15 ~8 X 1 0 15 cm" 2 («!Ali2X 1 0 15 c m~ 2 ) 

. i©XfiKJ:»;, *fc6^#aA2*l,fcM«l 1 Sfcl 14(4, ttCTFTfflV 
KW>1S«fcfcy> f- Mil l Ofe<fet;^CDJSH©^'ftM l l lie 

*. 

[0 0 8 2] 

02 (E)tcB-r«t-){C, L/--tf-3tl 1 5©M*flC«fcoTT--^S: 
ffn, ^*>&ALfe*M4ti©?S1M:£«e> tlWc. JiB©>F*MWI»AXSTf 

Xe C H*J/VU-!f-(iI3 0 8 nm, 7.(64 0 n#) £#V\ x. 
*^¥-fH 5 0~4 0 OmJ/cm 2 , #$b<tt2 00~250mJ/cm 2 
-eMAffefTofe. bTJP«S*ifeNfi^tl*(U»«*l 1 3, 114©J/ 
- hffifitt4> 2 0 0~8 0 0fi/DT'*t)fe. 
[0 0 8 3] 

^V>T, 02 (F){C5Vr«fc?{C. 6 0 0 nmiSfflM^-f 
tt3Bfc4r>f*K)fc»IWIMMIti l 6i:bT*j*t6. BMfc4r-fjfcRfc»n*» 

i:©i«£EC V D&(fe& VMiflWEC V D&) {C J; o TJ*J*-*-*lHU AigtHItt 
(CffftfeJMff&ffmttMBIRl 1 6#»&*l*. S i H 4 fcNH s ft*C»^fX 

tit. ^9Xvcv.D»-e*Ka*ifc«fl:*--f*Blftfflv^*ita!, nHSMt/y 

[0 0 8 4] 

mitm > £7*5 ®K)»C«fcoT, TFTC&y-^tfWIl 17 
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e>&siilli i 8 i-Mttz. -r&fc*., 0i (E)icfcv^T, y-x;U7>f 

tcitj^tiMii i 8^e,i&n^s#^#^a 5 *tis©T*feSo f btst 

IC. l^ffi©7K*#H^. 3 5 0X3, 1 WW©7 — -/I'&ffV^ EKE),0 
2(F)ICattTFT122^St5. 3 £(C&H(CJ&CT, T F T 1 221: 
•R«-rsSWT*. TFT12 2±C, gft^-f 3SlKfc£*^fc-5#«ffll5:^ttT 

[0 0 8 5] 

JSiLh©HJ67£»KUfc#oT#KLfcTFTli, «#3&*%Hfr£# 2 2 0 cm 

. 2 Vg|t(S«t; LT 4 0 0X3 2 Ommffl^XJfflK *Kf>33 O^JOlJg© 
t3*)2:#SlcA«if»9£:. f&V&LWfe^'U rx^iSKx ^^:*^- 
. *fc, ««7C*fefflV^fc»&K4»K:IW«fc<ii*TFT*7*«Tf©y-{'«* 

, TFTU-i'fC«J;.5Hl^^PS : bffi*T^*<. n> h hJ£©iarV*iS*3*ffi 
&©?£iil/**;i/##£*lfco fcfc. Zl©|gje^ffitC«l:STFTXStt. 7 9"rJ 

[0 0 8 6] 

c* 2 (D&momm) 
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IM8& J f>. -fl&©*Bytl*tI!S& NTFTtPTFT £ffi«MlC«tf£ L 

cmo sfgst©imss&$:, ^^^xa«±{c#is-rsxgT'fes„ 

[0 0 8 7] 

0 3 Wu 2 HJg^T*© T F T<D#^Xg©SSIS:^-r¥K0T'& *J , 

04 Wu 03 ©A- A ' T*«ofc»TtgHT-&»J, 04 (A)-»04 (F)©)H{Cbfc 

# o T KJSXgjWIHfcJtfT"*- s . 
[0 0 8 8] 

*-T, 04 (A)ic^-f<fce»ic, #^:x»«2 0 1 _hlC. #g*.|£CVD&ICJ:o 
3 0 0~5 0 0 nmgS©^'ft^r^'*^?>*'ST*lS2 0 2 Sf^tS. 
•f l/t, T^SM 2 0 2 ©*®±tC, —-y>r)V2 0 4 ©S&S^&tl Srffi. d© — y 
4T/1/2 0 4©ttM&fl!tt, :=.y4r;i/&8*L£!^fcTJ&K2 0 2Jt(C#if U 

CJ:»;*Hftfc&K2 0 KJitf U«<ia"B:*ifcK:J:»;ffofc 

. r<Z>fe2£ltfflftreB:, IMt fcbT (*■»=■ y4r/l/ ft «vv »ifcltH;#t 
JBv^ ^s?R4»©— y!r;i/iiSli 1 0 p p mi:-S;S J: ^ {C bfc„ r©^2|U6j£^ 
*!B*i«*|*ttTf»*ll'fb-!rW'3Mll3^&a!*T*IR2 0 2<D*HK, 

[0 0 8 9] 

iM(TRXRF)j£CJ:tJIgt5i:, 5X1 0 12 a t ois/cm 2 TO 
[0 0 9 0] 

?MC, 04 (B)tCa^-T <fce>lC, ^XvCVDSlCtot, IS20~60n 
m(Mx.li3 0 nm)CD]li£(ia!)<D^AK4-'f X(a-S i)R2 0 3 

. i©i:^©s«jn^iaaE{±4 o ccj^Ttffesrt^M* U<. CI©^2^iS 
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7£J»T-tt, 3 0 0Ci:Lfe. CVDMSi: bTl±, ^^^©^vXv 

CVD^«£/gw S i H 4 #*£H 2 #;*.&$m:#;*.{c;g^fc„ f bt, RF/t 
fJ-ffl;t>7-^S&l 0~10 0mW/cm 2 (M^.a8 OmW/cm 2 )tfiftlC 
iSU iCfcgO^jKU- Mi. 50nm/MSt*fcofc. rffl<fc^Clt 
#e>tlfc#SR^rW^2 0 3 JRtf»©*fiiig«tt, 1 0 — 1 5M^-%Tf$)ofeo 
[0 0 9 1] 

fit, /FjS-ffi#H«(Mx.«gig#H^)TlCTjniia^aS:t?o„ r©ing6& 

aic^vxTtt, #M^Efic*i*^«^-f*(a-s i)i2 0 3tp(D7^mmmm 

SfcfTW ^©#, $P>(Cl«ja-?f#SS^-f*(a-S i)lK2 0 3©^g-fb$:f? 

ofco jyfcfticti. mx-^y^in^aiibT, 4 5 o~5 2 otct- 1-2 

BJW©y:=.-/l/4tt«fcfJV», mz^y-^OimmmmilL-C^ 5 2 0~570 
TCT*2~8^p|S©7'^i-;i/«! ! SS:f?e). ;i©f5 2 jy&£jBT*li. — - ffltLX, 5 
0 CCtCT 1 BJHfflfltSSrfi'ofc^ 5 5 0 TCT?4 ^©itJftM&Ji&fi^ it. i 

©ini&ffiJICfc^T. T«K2 o 2^®-Tfc;b*>#&!R4'-fi5i(a-S i)R2 o 
3T®ic# : fet--S-5/^;p2 o 4©>>y-tr-f FffctfiSr y, bT#S 

S4--f*(a-S i)I2 0 3 OffrAfctf&fr-r*. b^b, #§S<r-f*(a- 
S i)K2 0 3 &^Ti^Sft-r-5fe«){Ctt. «!«5c*C?)4*^+^T'feSfc«), 
SSirSt^^itS. 5 7 OXIEkTCDUmX'te. >r-f ifiBlg#©*S 
S^3b«@r e>fcv%©T% ^SfiKS^li^VN^S-ftM^tt. 
a-Si)(5SSg5. -e©^*. r©^2Hig^{C «fcS 5 5 0"CT*4B#|g© 

iima«i3a©^{c# ?> *i & -f ami*, #h«m*£ £ tsaftMtf&tt b fc^Ji t 
>rjM*£fcK#**#*K**©iiauttt, 3 o%m.m.x&-ot=. a ra*© 

[0 0 9 2] 

?JCtC, 04 (BHc^Ti-MC, l/-f-3t2 0 5&Ilft5ri:W*R2 
0 3 l£2t>lZ%i&ftti-&. ^itt^'fii2 0 3 aS:f5 0 3©i;£©b — !f- 
JfctbTli. X e C 1 I* J/V U-f - (jftfi S 0 8 n m, A^i4 0nsec 
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)&JB^fc 0 roi/— 9'-3t©M#*#tt, mW«Ftca«S:2 0 0-4 5 0TC(M 
X.«4 0 0TC)(Cin^b. I*M-Sl2 0 0~4 5 0mJ/cm 2 < M*-l£3 
5 0mJ/cm 2 fIMlfe. tf-A-iMXtt, lfi2 0 5 OmmX 

lmm©*K7£fti:fc£±3{CJ&S3*XT£y> */?#faC*f LTfitt^FoJfC 0 
. 0 5mm©;^y ^ffiT'M&TfeK&^ofc., -tfcfct., $r-f SgBI 2 0 3 CDttS 
®-j*Uca3v>T\ §f2 OHffll/- tf-M#*^t)tiSri:(c^s„ !f- 

[0 0 9 3] 

04 (C)Kla%"rJ:^K, »fttt4r-f*ll2 0 8 a JtC, *ffc<!r>f iUlK* 

£0fl5 2£JI»gJMlC;&VVCtt, BMttfr-f J«Rfc#V*, TEOSCTetraE 
thoxy Ortho Silicate) ZmftH U »*t fctiJCR F ^5XvC VDtS-C^IP. 
*t«bT. YX?2 0 6?:f«bL Z©7^i'2 0 6ffl^H lOOnm— 
4 0 0 nmt'^it^it b<, Cl©&2 5SitogJBT?ti:, Jlffi^ft^igBS® 
fSS: 1 5 0 nm^Lfc. r®ilt0tIS:iS±*«t:yi5i:, H 3 (Cat? J: 
•MC *gStt^T-f*K2 0 3 a<Z)-g|S#v;*# 2 0 6{CJ: »J Sr^lCVX^ Stlfc 

[0 0 9 4] 

^JCtC, ZKD^ffif, H4(C)Ci«tJ:5C, |S*2 0 1_h*J:yy>2 0 7ft 

, inJfi«ffi£5~l 0 kVtU K-XIS5X 1 0 15 ~ 1 X 1 0 16 cm~ 2 £L 
fc. rODX@(C<fc »J, BfBbTV^«M<iDiieAtt4->r3KR2 0 3 alCU >#ftA 

s*u u> K-^a*bfc«*tt*->fimK«2 o s b3V»«a*i*. 

2 0 6KJ:oT«t)*lTV^*«*«D<|f»tt'!r>f3m!l2 0 3 a ICtt, US/ttK-fcT 

ftoT^S. fSJ. 03T'tt, t©TFT*fI«i:, V*. * 2 0 6 ICSfrtlfcM 
^©'5r-f^K2 0 3 a. U >tftiAS4xfcflW£2 0 3 b 

©{C, ^©TFTiSffi«*£2 0 8tjRbtV»S. ^IC^figa 4i« T F T«4£f«« 
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2 0 811 r©©pgT?ti:v;*? 2 o 6 (c^(cg*)ti^ai:i&oTv>-5„ 

[0 0 9 5] 

5 8 0-6 5 o-coDM^T'Ss:^raA^fS[+^©in^as:i6t-= z.e>m2mw 
j&m~z\i. — ■ e9i:LT6 o otcicti 2^ra©iti^«ia5:^ofc= cKcflngy&a 

jcirn^T, y >#&A3*ifcM«e2 o 3 b ^^^112 0 3 3 

tf>lC&ffcbfc-s>>r;i/2 0 4 SrSI^-frSo -e©^, ^r^fil2 0 3 a®Ii 

3 atpW-^^r^^Sr^-f^-^SM^iSCS IMS)ia<JIgl/fetl5 
,5X1 0 16 a t oms/cm 3 @SlC*T'{SM^tl.TV^ 0 

[0 0 9 6] 

^> hi: LTfcfc, TJI©->rW igffil2 0 3 fc-HHCjgiR'ttO&S 1 = 10A>>77 
- K7>y$(BHF)&;ivV V^v V^V?-yy*;fi^t~o 
[0 0 9 7] 

)i:*S^©^S'ffi^r-f^2 0 8 n, 2 0 8 p jWgjSStl, 03Sitf04 ( 
[0 0 9 8] 

mz, 04 (E)lc^-TJ;d(c, J:IBtS1tM«i:*S^fiS^r-f^2 o 8 nfc 
J;tf2 0 8 p &ge> «fc?lCj|t£ 6 Onmfflift^'fil?:^- h*e^lK2 0 9i: 
ITMtS. Z-OmmMfeWrZ^ TEOSCTetra Ethoxy Ortho Silicate 

)*mnnh. mmtt&izm&umi 5 o~6 0 o-c, »$kh;3oo~4 

5 OICTf, RF^7XvCVDST^»,««b^-MfiilB2 0 9 £f£)RLfe 
. fesv^ti, TEOSfcK»4:LT:*}/:y#*fcfc%fciSffiCVDSS(*>l,<tt 
gffiCVDS)tCiot. »«iSS&3 5 0-6 0 0T3(&£ L<«4 0 0-5 5 

Ot)i:bt. h!6iI2 0 9 t|5*l/T*J:^. Z.G>>f- Mftflkflt 2 0 9 
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[0 0 9 9] 

3ISttV*T. B4 (E^jgVTi'ilC, X/ty* U >^ffiJC<fcoT. ©$4 0 0 
— 8 0 0 nm(Mx.B5 0 0 n m) (DTJV* ( 0 . 1 — 2 %<D is V 3 > Sr#tf 

)t«KU r;i/^r^A15:y^-->^lt, ^-Mi2l0n, 210 

[0 10 0] 

*K1, >f*> K-fcT>yifeK:J:oT, 2 0 8 n , 2 0 8 p K.V- b% 

|210n,210 p t IT^tV >fe<i:^^*) SSAtSc K 

-tr>y**Xi:bT. 7#X7-f >(PH 3 )fei:tf^3K9>(B 2 H 6 )S:fflVV m 
#CD»^tt. #H^«JES: 6 0 — 9 0 k V(«*tf 8 0 kV). «#<Z>»&tt, 40 
k V— 8 0 kV»U«6 5kV)i:U K-Xittl X 1 0 15 -8X 1 0 15 c m 
" 2 (M^ , J>&2X10 15 cm"l *^UiS:5X 1 0 15 cm' 2 )tt £o rOD K 
-fcf^yXfilCkoT. y-hM2 10n,2 10p(Ci:ot , 7X^S^ ^ 
**4t^aAa*l*V*«««U «ICTFT<Z>^ 2 1 2 n£<J:tf 2 1 2 p 

S©>F(|**««2 13n£214n. £ P M<D>fm%Ml£ 2 1 3 p 2 1 4 
PjWg«S*U B3 £5%* J^lCN^^/l/ffiTFT 2 2 3 P * TbS T F 
T 2 2 4 dfc*t"Cg5o 
[0101] 

•e<Z>«> B4 ^tc* l/-if-2 1 5(&^£f&C<fcoTy--;i/£?T 

S/Vl>— tf-(»*3 0 8 nm,/\°;v;*if@4 0 n#)£fflV^ l/—V-$b<DMZi3k 
#hbTfc£, X*;^-M2 5 0mJ/cmV«:o^ 2 0*/gy 

[0 10 2] 
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ffi^T. 04 (F){Cj*f 9 0 0 nm©»ft>r>f*iS:iraffiiI 

2 1 6 £ LT^XvCVDffilCiotMU 3tUC3>## h >ft - ;i/ S: 
LT, li, fiHfc*-*>i:y/i/$-tf A©n Il)tC«totTFT0 

«ffiBB^2 1 9 ,2 2 0 ,2 2 1 5r^figi--S 0 fLTft&IC, 1 ftJE®*aC9B4t 
TT% 3 5 OV-VimfflOT— -^SrffW Nf i?^STFT 2 2 3 tPf t 
^HTFT2 24ti^t5. $ IC&MtCjS TFT2 2 3.2 2 

[0 10 3] 

TFTCDSI?.^*^i&Sl^ NfTFTt210~2 5 0 cm 2 /Vs, PlTF 
TT-1 2 0-1 5 0 cm 2 /VsiiS<, Hi«E»NaTFTT'1.5ViE 
PITFTT, -2.0V@Si:#^tCfi^«;#ffi5:^Lfe„ 
[0 10 4] 

*#«»«T*± 1 0%SE L^V' k 'litSffi*P± 0 . 2 VHig(3H££ LT 4 0 0X3 
2 0mm©*'fX^VV 3 0 ^SS^©^*) tC«l;L£ Z. 

[0 10 5] 

JSA±, #38t8ic^5< 2M»ll^ffi(co^T:IM*imc^t5!Lfcj^ 

[0 10 6] 

Z>„ Mtttt. ft* jMIMStbT, S OG (Xtf>^->y^X)^S: 
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[0 10 7] 

3ISftfta^#Si:L/T. ift*3 0 8 nmOXeC 1 $/V l^-if- ftJB^fc 
-tflDflk iS2 4 8 nm(OKr Fx^S/7l/-f-^ISl 9 8nm©Ar 

3ft, 75 y btfiUfHC 1 0 0 0-120 0 1C (5/ U 3>*EX 

1/ - if - Jtt t. H*0>» % ft ffl T * «fc v 
[0 10 8] 

^«*E L^ffeft**^ bfc F^>f yt-rtWsrojfc^Sii**!^*^*^, 
5>^x**#«f*»h9:yS*;**fttte»^ 

[0 10 9] 

[«raa)S&m] 

b fe#ftK^r >f XR KlSft* ft mm b T a 6 fc*8Sffc 
[0 110] 
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ST-^s-r s z. t. ^ ■£> . 

[0 111] 
[0 112] 

fc#SSt«t«e (StetSftfl;**) #2S# b fcttffiT'i&llJ* A£f?it3 it, ZMM 
bT, se>{Ci^^ta-ti:S^Ji, MiB^^i:H«lT**)S„ 
[0 113] 

o ruins**. -ffct>*>, #^s^-f*mic^in-rs«ss«E^©*s:*D^-t^ 

[0 114] 
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«^®(C^inStl5«^7C*©*S:, mwmmx* 1 X 1 0 12 ~ 1 X 1 0 13 atoms 
/c m 2 H l/T^5. 
[0 115] 

MiE7t*0D^i(n*S:3> hD-;i/-f SlClgSU 1X1 0 12 a t o m s / c m 2 

X 1 0 13 a t oms/cm Z J:'J%#»fl!i #?89iT*&/8 $tlS«gHrt©*Ir 
R^r^f^Kff (2 0 — 6 0 nm ; T F TlCfctt5*7m$iSffl§U©H*;fr 

[0 116] 

[0 117] 

I«MlO~5 0%t»5ri:^'f>hi«c5. f^fr - ^ tg£iikZftt=.M 
itLTH 9 0-5 0%<Z>®«JtT'&5:ii:#iI*LV\ ) rfttf*8?Bffl- ^> 

WSUfcrtfilSn o%i:5 o%t&^i:LT^:^<^t)o-rv>So ffi«Jfc#o%( 
^Ic^a-ftStife^^T'^MIf^fT^^^ifc^T, ®«it#l 0-5 0% 

(Dftmn uTSft^BMt-r**^ mcwiwjrimw**! 5 *^. 50% 

<fc*J#Mie«W#<&&£:. 4fc**<«l|t»*»lMfcW6TbTv**. 3 CD 
5 o%j: u*e&46Bret** ?®3tB^W©^t*^'ft;Stifc^ffi^Ayii*, ti£> 

[0118] 
[0 1 19] 
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[0 12 0] 
[0 12 1] 

<fb^£)©¥®«rfc:*£2#5 /tt mj&rF-e&ixtf, «y&Mlt©i85, -t©#ftHfg 
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[0 12 2] 

tt, M^©Sg^S^5 M.m&>TG>&mm*/V ayemffcZftX^Z. 
[0 12 3] 

TT*&*Ui. M*©#MIKffi«(*i£iilft^)©*£2*;*:tt5 ^mJKTlc-rs 
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